Many governments continue constructing new subway lines with the goal of reducing congestion and pollution in large cities. Besides the potential global effects on reducing negative externalities in the city, there are some local positive effects in terms of lower commuting time and distance for residents living close to the subway stations. These benefits of the public transport services should capitalize totally or partially on housing prices. Most of the empirical work has estimated the effects on housing prices after the public transit infrastructure is operating and implicitly assumed homogeneous capitalization across jurisdictions. However, due to differences on local public goods provision and residents' characteristics across jurisdictions, two identical housing units located at the same distance to the nearest metro station but in different local markets would not necessarily have the same degree of capitalization.
Introduction
In an effort to reduce vehicle congestion and reduce commuting times, many cities in the world have been investing large amounts in public transportation infrastructure. The city of Santiago is not an exception in this trend and large investments has been made in extending the metro network over the last 5 years. These transit expansions generate an opportunity for mobile households who use public transport to move to areas in the city where access has improved (Baum-Snow and Kahn (2000)). As a result, and also because housing supply close to public transit access is fixed, the benefits of the public transport services should capitalize totally or in part on land property and housing prices (Henneberry, 1998; Oakland, 1987; Rubinfeld, 1987) .Despite this prediction the empirical literature on the effect of proximity to public transport access on property prices is mixed in its findings. The evidence provided by Debrezion, Pels and Rietveld (2003) , Dewees (1976) , Grass (1992) , Bajic (1983) , Voith (1991 Voith ( , 1993 , Al-Mosaind et al. (1993) , Cervero (1994) and Damm et al. (1980) shows positive effects in the case of trains and subways in different cities of the USA and Canada; while the results of Dornbusch (1975) , Armstrong (1994) , Bowes and Ihlanfeldt (2001) , and Landis et al. (1995) show negative effects for trains. Some other studies have found no effect at all. For example, Gatzlaff and Smith (1993) found no effects of having announced the new train system in Miami; Redfearn (2009) found no capitalization of access to light rail in Los Angeles; and Debrezion et al. (2007) report no consistent relationship between proximity to railway stations and property values in a review of empirical studies.
Most of the previous empirical work estimates the effects on housing prices after the public transit infrastructure is operating and implicitly assumes homogeneous capitalization across jurisdictions. There exists some evidence of capitalization occurring before a new transit facility operating (McMillen and McDonald (2004) ; Damm et al. (1980) ; Agostini and Palmucci (2008); and McDonald and Osuji (1995) ) and this work contributes to that literature analyzing the anticipated effect of the announcement of a new metro line in the city of Santiago in Chile.
There is also some evidence of significant variation in property tax capitalization across municipalities, showing that house prices vary systematically with jurisdictions tax rates and tax 2 bases (Goodman (1983) ), which suggests that the capitalization of better transit access might also vary by jurisdiction. In fact, the impact of rail station proximity on property values varies with distance from the station, distance to downtown, and also with the median income of the neighborhood (Bowes and Ihlanfeldt (op.cit.) ). In this paper we explore the interjurisdictional capitalization of the new metro line across different counties in the city of Santiago, dropping for this purpose the standard assumption of common prices across space usually used in hedonic regressions.
One of the main challenges when estimating capitalization is to isolate tax effects from public goods effects (Palmon and Smith (1998) ). In the case of Chile, property taxes are set and collected at a federal level. Therefore, there is no tax rate variation across jurisdictions, which allows us to isolate the effects of public goods on housing prices. Exploiting this institutional feature of the Chilean tax system and using parametric and non-parametric methods we are able to estimate the anticipated effects of the new metro line across counties in Santiago.
Our results show that the degree of capitalization depends not only on the distance from the apartment to the nearest station but also on the combination of county characteristics and local public goods. More specifically, two equivalent housing units located at the same distance to the nearest station but in different counties present different degrees of capitalization. In general, the results suggest significant interjurisdictional differences in capitalization, ranging from -15.3% to 37.8% after the construction of the new metro line was announced and between -15% and 56% after the announcement of the stations location. If only the housing units located within a 1,000 meters range from the nearest metro station are considered, the differences in capitalization across counties vary between 6% and 40.9% for the construction announcement and between 6.9% and 50% for location of the stations announcement.
The remaining of the paper is organized as follows. Section 2 provides a brief description of the Santiago metro system, particularly with respect to the new Line 4. Section 3 discusses the capitalization of public transit services on housing prices and differences across jurisdictions.
Section 4 explains the empirical strategy and discusses the underlying identifying assumptions.
Section 5 describes the data used. Section 6 presents the empirical results. Finally, Section 7 3 concludes.
The Santiago Metro System
In 1969, the Santiago metro network was designed as the central axis of the city transport system. The original master plan included 7 lines which would be built based on the demand evolution across the city. In 1975, Line 1 (Moneda-San Pablo) started operating, which was later on extended in 1980 (to Escuela Militar). Then, Lines 2 and 5 started operating in 1987 and 1997 respectively. These three lines cover 40.2 km railways, 52 stations, and in 2004, an average 866,700 daily trips were registered on weekdays. Figure N if we start considering the unconditional means, the data shows that the apartments sold after the announcement of the new line 4 were sold at prices 5.2 percent higher on average, and the apartments sold after the announcement of the stations location were sold at prices 7.4 percent higher on average. obviously, these impacts might be also due to a change in apartment characteristics and not only to the existence of a future subway line that would provide better access to people living in these apartments. For this reason, it is important to empirically consider all the other determinants of 
Public Goods, Transport Cost and Housing Prices
Location of a housing unit determines the transport cost residents face in order to travel to their work and study places. As a result, housing prices should reflect the transport cost savings in terms of time and distance to the main job markets and shopping places in a city (Von Thnen (1863) , Alonso (1964 ), Mills (1967 and Muth (1969) ). Location also determines the level of local public goods residents can consume. Therefore, the market price of a housing unit also reflects the marginal value to be paid for by all potential purchasers of units located in an area with access to a determined set of public goods (Yinger (1982) , Rubinfeld (1987) ).
The new metro Line 4 is a semi-public good that reduces travel costs to the main workplaces and shopping centers of Santiago. One of the expected effects is an increase on housing demand in the 7 counties covered by Line 4, especially in the geographical areas close to the Metro stations. Because housing units supply in the relevant area is fixed, at least in the short run, the demand increase should produce an increase in the price of housing units located near Line 4 stations, capitalizing up to some extent the benefits of a better access. The degree of heterogeneity of local public goods preferences determines the degree of capitalization and the empirical evidence shows that its average value tends to capitalize importantly on housing prices (Gramlich and Rubinfeld, 1982) . The specific degree of capitalization depends on the distance of each housing unit and properties to the new metro stations and the socioeconomic characteristics of the residents. The main reason for the latter is that the production of several local public goods supplied by a county is affected by the distribution of sociological attributes within the population, like income, poverty, and education (Gravel et al (2006) ). Additionally, proximity to a metro station, for example, is of higher value to low-income residential neighborhoods than to high income residential neighborhoods because low income residents tend to rely on public transportation and thus attached higher value to living close to the station (Nelson (1992) ).
More general, individual socioeconomic characteristics determine the willingness to pay for some specific housing attributes. For example, heavy metro users are willing to pay a higher price than light metro users for a house close to the metro station. Unfortunately, there is no available information allowing us to observe the socioeconomic characteristics of individuals who choose to buy a house or an apartment near the new metro line. However, a Tiebout sorting mechanism leads to interjurisdictional differences in tax rates relative to public goods and services being capitalized into property values (Hamilton (1976) ). In the case of Chile, all taxes are set at the federal level and there are no tax rate differences across jurisdictions.
Therefore, different capitalization degrees would reflect differences in local public goods across counties within a city like Santiago, including access to the new metro line.
As a result of existing differences on socioeconomic characteristics and local public goods provision across counties within Santiago, two identical housing units located at the same dis- The model generally used to study housing price determinants is the hedonic price model developed by Rosen (1974) . Using this methodology, the market price of a housing unit is regressed on vector of characteristics: structural (number of bedrooms, bathrooms, parking lots, age, etc.), neighborhood (socioeconomic characteristics such as average income, delinquency rates) and property taxes and the local supply of public goods (hospitals, rubbish collection).
The estimated coefficients represent the reduce-form market valuations of the individual characteristics. 1 In broad terms, the house price equation to be estimated is as follow:
where the dependent variable, P i,t is the selling price of house i at time t, X i,t is the housing attributes vector (including size, number of bathrooms, number of bedrooms and so forth), L i,t is the vector reflecting the neighborhood and other location features other than access to mass transit (such as green areas, shops, schools and clinics), D i,t is a vector for the relevant variables related to access, C i,j is a vector of location fixed effects, i.e. a vector of dummy variables equal to 1 if the housing unit is in county j and 0 otherwise, t is a time trend and, finally, i,t is the error term capturing unobserved determinants of housing prices.
Identification
Using a hedonic price estimation of equation (1) and defining D i,t as the distance or the time it takes to reach the nearest station it is possible to estimate the consumer marginal value of access to the metro station, as it has been done extensively in the empirical literature. However, our purpose is to estimate the inter-county differences in the degree of capitalization of Line 4 before it started operating, i.e. we want to capture the anticipated future benefits the new line will bring about. If consumers are rational, the capitalization of the new metro line on housing prices should occur partially at the Announcement stage due to the uncertainty related to the location of the new stations, and then fully immediately after the Basic Engineering Project (unless there is 7 also uncertainty about the project never being finished).
Without loss of generality, let's think about the announcement moment. Define the t − 1 period as the ex ante situation before the construction of Line 4 was announced and t the ex post period. If capitalization occurs we would observed the price of a housing unit i increase from P i,t−1 to P i,t , everything else constant. In order to quantify the effect of the announcement on property prices we would need to compare the new price of a housing unit with the price it would have had if the metro line had not been built. (the counterfactual price). However, it is not feasible to observe both the factual and counterfactual price for each housing unit.
The standard solution to this missing data problem is to rely on comparisons between different housing units and, under some identifying assumptions, estimate the average effect. One way to proceed is to compare property prices after the announcement of Line 4 with property prices before the announcement for an equivalent group of properties. This comparison, controlling for the effect of observable housing and location characteristics, leads to the following hedonic regression:
where T t is a dummy variable equal to 1 after the treatment, i.e. announcement or basic engineering of new line 4, and 0 otherwise. As before, C i,j is a dummy variable equal to 1 if unit i is in county j and 0 otherwise. The coefficient associated to the interaction C i,j T t captures the average housing price change in county j due to the new information released about Line 4. This set of interaction terms allows to estimate differences in the degree of metro access capitalization. The identifying assumption for this before-after estimator is that the difference between the true post-treatment counterfactual and their pre-treatment property prices averages out to zero across all housing units affected by the announcement of the new metro line 4. In other words, the before-after estimator assumes that the unobservables are specific to a housing unit and fixed over time.
An alternative way is to compare a before-after estimate of property prices between two 8 different housing groups: one whose prices are affected and one whose prices are unaffected by the new metro line. In order to implement this approach we split our sample into two groups:
properties located within a 1,000 meters radio from the nearest metro station and properties located outside that radio. 2 The comparison of these two housing groups leads to the following hedonic regression:
where D1000 is a dummy variable equal to 1 if the housing unit is within 1,000 meters of its closest metro station and 0 otherwise. The coefficient of the C i,j T t D1000 interaction captures the average price change of the housing units located within 1,000 meters radio from the closest station with respect to units outside that radio in county j as result of the new information known in the market. The identifying assumption in this case is that the average change in property prices if line 4 would not have been built would be the same for affected and unaffected housing units.
Data
For the empirical analysis we use data from the Property Registrar of Santiago, which is. the agency where all Real Estate Property transactions in the city of Santiago must be registered to be valid. We had access to data on all transactions between December 2000 and March
2004.
3 However, we were limited to only use the data for apartments because the available information on structural attributes of houses and commercial properties was very limited.
The database contains 20,900 recorded transactions in 6 counties with access to the new metro line (Providencia, Las Condes, La Reina, Peñalolen,Ñuñoa, and La Florida) and for 6,857 apartments in the database the shortest distance to a metro station corresponds to the new 2 The Origin-Destination Survey for Santiago in 2001 showed that around 90 percent of metro demand for each station comes from a 1,000 meter radius 3 The data was kindly provided by Mapcity S.A.
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Line 4.
Each observation contains the apartment price, a set of variables describing its physical attributes and its geographical location (East-North coordinates). This last variable allows us to compute the walking distance from each apartment to each of the 44 metro stations, 52
clinics, 8 hospitals, 756 green areas, 582 schools, and 11 universities located in this area of the city. Table 1 shows a summary statistics of the variables used in the estimation. The dependent variable is the apartment transaction price measured in U.F. (Unidades de Fomento). 4 The set of independent variables consists of three groups of variables. First, a set of variables capturing the structural characteristics of each apartment: number of bedrooms, number of bathrooms, whether there is a storage room in the building, elevator, number of parking lots, age of the building, whether it enjoys the DFL2 tax exemption and if the building is located on a street or an avenue. 5 Second, a set of variables measuring access to public and semi-public goods: distance to the nearest metro station, school, hospital, university, clinic, and green area. Third, a set of dummies equivalent to county fixed effects which capture neighborhood differences across the new Line 4 service area.
Additionally, based on the previous discussion about identification we include a set of dummy variables to isolate the access value to metro stations at different times and communes.
The variable Announcement is a dummy equal to 1 if the transaction occurred after May 2001.
The interactions between Announcement and the county dummies capture the average change in housing prices at the specific county as a result of the announcement of the new metro line.
Since at that moment the location of the new stations was not revealed, we expect a larger Finally, the variable D1000 is a dummy equal to 1 if the apartment is located within a 1 kilometer radius from its closest metro station. Its interaction with the variables Announcement and Engineering generate a difference-in-difference estimator for the impact of metro access of apartment prices. Table 2 presents the relevant results for the purpose of this paper of estimating equations (2) and (3). The equations are estimated with OLS and using the Huber-White estimator for the standard errors. As a baseline, we first estimate the effects of the new metro line information releases on apartment prices without considering intrajurisdictional differences. For this purpose, models (1) and (5) use the before-after estimator of equation (2) and models (3) and (7) the difference-in-difference estimator of equation (3). Then, models (2) and (4) add the interacted dummies to models (1) and (3) to estimate the degree of differential capitalization associated to the announcement of the construction of the new Line 4. Equivalently, models (6) and (8) add the interacted dummies to models (5) and (7) to estimate differences in capitalization across counties of the announcement of the stations location.
Parametric Results
In order to focus on the main goal of the paper, we briefly discuss the results related to the effect on prices of the structural characteristics of the apartments and the access to public goods. The full set of results is reported in Table A .1 in the Appendix.
In general, the coefficients related to structural characteristics of the apartments: number of bedrooms and bathrooms, parking spaces, storage, and age have the expected signs and are statistically significant. The estimated coefficient for the variable elevator is negative but is not statistically different from zero. The effect of the DFL2 tax benefit is positive and statistically significant, showing that tax exemptions are also capitalized into apartment prices. Finally, a change in the housing stock has a negative and statistically significant effect on apartment prices, which reflects the impact of increasing supply on the local market equilibrium price, everything else constant. The estimated coefficients for the variables measuring the distance to the nearest clinic, hospital, school, university, and green area are not completely satisfactory, probably implying that in many cases controlling for the quality of public goods might be more important than distance.
The baseline specifications show that anticipated capitalization of the future benefits of the new Line 4 did occur, as the point estimators for Announcement and Engineering are positive and statistically significant. On average an apartment value appreciated between 3.6% and 5.3% after the Announcement and the Basic Engineering information was released respectively.
Additionally, the results show that, in fact, apartments located within a 1,000 meters range from the nearest metro station increase their value more than the ones located farther away.
The difference in appreciation between the two is, on average, 4.4% after the construction announcement and 4.3% after the location of the stations became known. The baseline models show consistently that information releases about the construction of public transit infrastructure have significant impact on housing prices, especially on the units located closer to the access points. However, the estimated average capitalization effect might 13 be hiding the potential heterogeneity in the degree of capitalization across counties. As discussed before, models (2) and (4) empirically explore this possibility for the Announcement and models (6) and (8) Condes. On the other hand, the impact is negative on apartment prices in the counties of Peñalolen andÑuñoa. The price of apartments located within 1,000 meters from the nearest metro station in these two counties decreases 665 and 132 UFs on average after the construction 14 announcement, which is equivalent to a depreciation of 40.9% and 6.04% respectively. 
Non-Parametric Results
One potential concern with the previous results based on parametric regressions is the implicit assumption of common time effects across treatment and control areas, especially across counties. Additionally, these estimators may be sensitive to differences in the covariates distributions for treated and control units. Therefore, as a robustness check of the parametric results, we also estimate the anticipated impact of the new Line 4 on apartment prices using matching estimators, which have the advantage of not requiring the use of a specific functional form.
We consider two types of matching estimators. First, we paired each treated apartment with a single or multiple non-treated apartments, comparing then the price of an apartment after each government announcement with the price of matched apartments before the announcements. Second, we paired each treated apartment with a single or multiple non-treated apartments before and after each government announcement, considering for this purpose all apartments located within the 1,000 meters range of a metro station as treated units. Then, we compare the prices of treated and non-treated apartments before and after each announcement to obtain a non-parametric difference-in-difference estimator (Heckman, Ichimura, and Todd (1997); Heckman, Ichimura, Smith, and Todd (1998) ). The first estimator is a non-parametric equivalent to the one of equation (2) and it is obtained as follows:
The second estimator is a non-parametric equivalent of the one in equation (3) and it is obtained as follows: Tables 3 and 4 show the estimation results of the two types of matching estimators for the five counties using three different matching methods: nearest neighbor, stratification, and kernel. 7 In general, the average treatment effects estimated by parametric methods tend to be lower than the ones estimated by non-parametric methods. For example, for the county of La Florida, the parametric estimate show an impact of 24.5% and 9.4% on apartment values after the construction and basic engineering announcements respectively; while the non-parametric estimators show an impact between 26.6% and 32.4% after the construction announcement and between 20% and 26% after the basic engineering announcement. In the case of La Reina, the average effect on apartment prices is between -2.6% and -4.6% after the construction an-nouncement and between -12.9% and -14% after the location of stations became known. It is important to mention that there are no changes in signs between the parametric and nonparametric estimators and also that on both cases there is no statistically differential effect on the counties of Las Condes and Providencia. 8 The results then consistently show an anticipated effect of the new metro line announcements on apartment prices with significant differences in capitalization across counties. The metro network is one the largest investments in public transit infrastructure in the city of Santiago. The government continues constructing new subway lines with the goal of reducing congestion and pollution in the city. Besides the potential global effects on reducing negative externalities in the city, there are some local positive effects in terms of lower commuting time and distance for residents living close to the subway stations. These benefits of the public transport services, as the theoretical have shown, should capitalize totally or in part on land property and housing prices. The empirical literature has been less successful showing that capitalization in fact occurs and the results are mixed. Additionally, most of the estimates of the effect of public transit infrastructure into housing prices implicitly assume uniform capitalization for units located at the same distance from the nearest access point. However, due to existing differences on socioeconomic characteristics and local public goods provision across counties, two identical housing units located at the same distance to the nearest metro station but in different counties (local markets) would not necessarily have the same degree of capitalization.
Given that the number of housing units possessing a particular bundle of structural and location characteristics is fixed and scarce in the short run, their prices should reflect the demand for each specific bundle. Then, a Tiebout's sorting equilibrium would lead to interjurisdictional differences in tax rates and local public goods being capitalized in housing prices. By considering the smallest administrative division providing public goods in Chile -counties-and the fact that property taxes are uniform across the country, we test whether the degree of capitalization is uniform across jurisdictions.
The results not only show a significant anticipated capitalization effect, between 3.6% and 5.3%, but also identify substantial differences in magnitude across counties. The interjurisdictional differentials in capitalization are not negligible and should be considered in the debate concerning how to finance the metro network extensions. The reason is that one of the alternatives considered is to increase property taxes uniformly for all the properties located in counties serviced by the future metro lines. However, the evidence of heterogeneity in capital- 0.0737** 0.0689* T * D1000 * Penalolen -0.409*** -0.499*** T * D1000 * Nunoa -0.0604*** -0.0429** T * D1000 * La Reina 0.181*** 0.198*** T * D1000 * Providencia 0.0964*** 0.0813*** T * D1000 * Las Condes 0.103*** 0.0581*** Trend -0.00159*** -0.00144*** -0.00158*** -0.00120*** -0.00269*** -0.00203*** -0.00273*** -0.00163*** Constant 6.846*** 6.670*** 6.815*** 6.595*** 6.796*** 6.837*** 6.767** 
